ABSTRACT -Prior to release, new cultivars should be tested for region-specific yield stability, which is rarely done. This study aimed to evaluate the grain yield stability of 20 lines and cultivars 
INTRODUCTION
The programs of genetic breeding of rice annually create a large number of lines which, after selection in preliminary trials, are tested in trials denominated Value for Cultivation and Use (VCU), for a particular regional scope, or for one or more Brazilian states. The great difficulty breeders face, is to select lines with a good grain yield in the different environments for which they will be recommended, in other words, with minimal line x environments interaction.
The determination of the grain yield stability of lines -denominated elite lines in VCU trials -enables breeders to issue sound cultivar recommendations, in spite of the variable environmental conditions which, among other factors, include year, soil, climate, planting date, and crop diseases and management.
There are numerous methods to evaluate stability (Soares and Ramalho1993, Atroch et al. 2000 , Matos 2005 , which differ in the estimates and mainly in the interpretation. It is therefore up to the breeder to choose the methodology with greatest ease of interpretation that applies best to the given data.
This study evaluated the stability of lines of upland rice tested in the VCU trials of Minas Gerais in 2003/2004 and 2004/2005 , using the methodologies of Lin and Binns (1988) and Annicchiarico (1992) .
MATERIAL AND METHODS
In a first evaluation of grain yield stability data of ten VCU trials were used, conducted in Minas Gerais, in 2004 Gerais, in /2005 
RESULTS AND DISCUSSION
The stability values of the 20 lines evaluated in the VCU trials of 2004/2005 are presented in Table 1 . The methodology of Lin and Binns (1988) identified line MG 1097 as by far the most stable (Pi=412000), with a nearmaximum performance in each environment. Moreover, it contributed least to the interaction (1.25%). Curinga-3 was the second most stable (P i =1232000), contributing with 3.19% to the interaction. The stability of control BRSMG Conai was also good (P i =2340000), with an interaction contribution of only 2.58%. The stability of CNAs 10260 was poorest (P i =9245000) and the line accounted for 12.36% of the interaction. In general, the most productive lines tended to be the most stable as well (Table 1) . Annicchiarico (1992) identified the line MG 1097 as the best of all, that is, of lowest risk for the use in agriculture; in the most unfavorable of all situations, the line exceeded the environment mean by 19.12%. For Curinga-3, MG 1096 and MG 1094, the probability of attaining yields by 6.32, 5.40 and 3.99% higher than the environment mean, respectively, was 75% in the most unfavorable situation. The yield of control BRSMG Conai, in turn, was equal to the environment mean (I i =99.72). The yield of the other evaluated lines/cultivars was lower than the mean of the environment. Similarly to the first, by the methodology of Annicchiarico (1992) the most productive lines also tended to be the most stable. In this particular sites two trials were installed, one in the no-tillage system (NTS) and the other in the conventional planting system (CPS) (Lambari and Lavras) and two in the CPS in Patos de Minas, but on different properties. The only trial of Uberaba was in NTS. Altogether, seven trials had a CPS and three a NTS, totaling ten distinct environments.
In all trials, 20 lines and cultivars were tested, in an experimental design of complete random blocks with three replications. Plots consisted of five rows of 5m, spaced 0.40m apart and a density of 70 seeds m -1 . Of the entire area, the central 4m of the internal rows were harvested and evaluated. The crop was fertilized with 300 kg ha -1 of the mixture 8-28-16 + Zn(0.5%) in the planting furrow and of 200 kg ha -1 of ammonium sulfate in application, 40 days after sowing; the usual cultural practices were applied.
Thereafter, the stability of the 13 lines/cultivars that participated, simultaneously, in the VCU trials was estimated in the last two growing seasons (2003/2004 and 2004/2005) The stability of the lines was estimated by the methodologies of Lin and Binns (1988) and Annicchiarico (1992) : a) Methodology of Lin and Binns (1988) :
The underlying estimate of parameter P i , measures the deviation from the yield of a given line in relation to the maximum in each one of the environments. The ideal line is the one with lowest P i value and lowest contribution to the line-by-environment interaction.
, where: P i : stability index of line i; Y ij : yield of line i in environment j; M j : yield of the line with maximal response of all lines in environment j; n: number of environments. Partitioning of the expression:
, where:
Stability of upland rice lines in Minas Gerais, Brazil (Annicchiarico 1992) , MG 1096 was again the most stable, in other words, in the worst of the situations, the probability of producing 7.11% more than the environment mean was 75% ( Table  2 ). The reliability index of the other lines varied from 98.89% (MG 1089) to 61.39% (CNAs 10260) of the environment mean, and once more, the most productive lines tended to present a more stable grain yield.
The highest mean grain yield in the two growing seasons was observed in MG 1096 (4894 kg ha -1 ), which exceeded (p< _0.05) all lines statistically (Table 2) . MG 1089 ranked second (4614 kg ha -1 ) and outmatched the other case, the two methods of evaluating stability were highly concordant.
The overall mean grain yield of the 10 trials for all treatments is also shown in Table 1 . MG 1097 was clearly the best line (mean of 5250 kg ha -1 ) and outmatched the others statistically (p< _0.05), followed by Curinga-3 (4935 kg ha -1 ) and MG 1096 (4782 kg ha -1 ), which were statistically similar and exceeded the best controls (BRSMG Conai -4490 kg ha -1 and Carisma -4300 kg ha -1 ). Other valuable lines with attractive appearance in the field were: MG 1094 (4579 kg ha -1 ), CNAs 10227 (4277 kg ha -1 ) and MG 1089 (4238 kg ha -1 ). Although productive, MG 1084 was discarded owing to a low amylose content and high gelatinization temperature that affected the culinary quality.
According to the law of cultivar protection, a novel cultivar must be evaluated in at least three locations in two growing seasons before release. A second study of stability was therefore conducted during the two last growing seasons (2003/2005) Table 2 . Stability parameters estimated by the methods proposed by Lin and Binns (1988) and Annicchiarico (1992) Based on the results of grain yield, plant height, cycle, resistance to important diseases, dimensions of brown rice grain and of rough rice grain yield, the lines MG 1096 and MG 1094 were selected for release in the entire state of Minas Gerais. This study of stability contributed significantly to the reliability of the recommendations for a regional scope regarding the performance of the above lines, since both performed extremely well with respect to grain yield stability (Tables  1 and 2) .
CONCLUSIONS
1) The grain yield of the most productive lines tended to be more stable;
2) The cultivars BRSMG Conai and Carisma and lines MG 1096 and MG 1094, to be released for Minas Gerais, have a good grain yield stability.
3) The methodologies of Lin and Binns (1988) and Annicchiarico (1992) are consistent for evaluation of grain yield stability of upland rice lines. development, evaluation and selection of a large number of rice lines adapted to the highland conditions in Minas Gerais possible. The coordinator of the above project was supported by a grant of research productivity by CNPq. 
